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Description

Technical Field

[0001] The presentinvention relates to a fuel cell mod-
ule.

Background Art

[0002] Fuel cell modules configured by accommodat-

ing a reformer and a cell stack in a fuel cell housing de-
scribedin Patent Literature 1 and Patent Literature 2 have
been known as the conventional fuel cell modules. Such
a fuel cell housing is provided with an accommodation
chamber accommodating the reformer and the cell stack,
an exhaust gas flow channel formed on the outer side of
the accommodation chamber, an oxidant flow channel
formed on the outer side of the exhaust gas flow channel,
and an oxidant supply component extending from the
oxidant flow channel on the upper side downward toward
the accommodation chamber. The exhaust gas flow
channel has a portion in which the exhaust gas generated
from a combustion section located in the upper end por-
tion of the cell stack is allowed to flow down at a side of
the accommodation chamber. Further, the oxidant sup-
ply component is disposed such as to enter the gap be-
tween the cell stacks arranged side by side in the direc-
tion parallel to the power generating unit arrangement
surface where a power generating unit including the cell
stack is disposed and perpendicular to the stacking di-
rection of the cells, and the oxidant supply component
has a through hole in the distal end section such that the
oxidant is supplied from the gap to each cell stack.

Citation List
Patent Literature
[0003]

Patent Literature 1: Japanese Unexamined Patent
Application Publication No. 2010-044990
Patent Literature 2: Japanese Unexamined Patent
Application Publication No. 2010-238430

Summary of Invention
Technical Problem

[0004] However, the conventional fuel cell module re-
quires an oxidant supply component for supplying the
oxidant to the cell stacks. Therefore, a large opening for
disposing the oxidant supply component should be
formed in the upper wall section disposed above the ac-
commodation chamber. Further, a flange plate or a seal-
ing material is necessary to ensure air-tightness between
such an opening and the oxidant supply component and
for preventing the oxidant from being supplied from a
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zone outside the through hole in the distal end section
which serves to supply the oxidant. The resultant problem
is that the production cost of the fuel cell module and the
material cost increase. Accordingly, a fuel cell module is
needed that makes it possible to simplify the structure
and reduce cost.

[0005] The present invention has been created to re-
solve such a problem and an objective of the present
invention is to provide a fuel cell module that can simplify
the structure and easily reduce the cost.

Solution to Problem

[0006] A fuel cell module according to an aspect of the
present invention includes a power generating unit in-
cluding a cell stack having connected therein a plurality
of cells that generate power by using a hydrogen-con-
taining gas and an oxidant, and a housing accommodat-
ing the power generating unit, wherein the housing in-
cludes an accommodation chamber having a power gen-
erating unit arrangement surface and afirst side wall sec-
tion and accommodating the power generating unit, and
an oxidant flow channel that is formed on the outside of
the accommodation chamber, with the first side wall sec-
tion being interposed therebetween, and allows the oxi-
dant to pass therethrough, and a through hole is formed
that connects the accommodation chamber with the ox-
idant flow channel and serves to supply the oxidant to
the cell stack.

[0007] In the fuel cell module according to the aspect
of the present invention, a through hole is formed that
connects the accommodation chamber with the oxidant
flow channel and serves to supply the oxidant to the cell
stack. Since the oxidant flow channel is disposed outside
of the accommodation chamber, the configuration is ob-
tained such that when the oxidant is supplied to the cell
stack, the oxidant flows from the outside inward of the
housing. As a result, the oxidant supply component that
is inserted in the gap between a pair of cell stacks in the
conventional fuel cell module is not required. Therefore,
the opening for inserting the oxidant supply component
is not required in the upper wall section that is disposed
above the accommodation chamber, and no parts or op-
erations are needed to ensure air-tightness. Thus, the
number of parts can be decreased and the cost can be
reduced. The cost can be also reduced because no op-
eration is required to insert the oxidant supply component
and ensure the air-tightness thereof. It follows from the
above that the structure of the fuel cell module can be
simplified and the cost thereof can be easily reduced.

Advantageous Effects of Invention
[0008] In accordance with the present invention, the

structure of the fuel cell module can be simplified and the
cost thereof is easily reduced.
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Brief Description of Drawings
[0009]

Fig. 1 is a schematic configuration diagram of the
fuel cell module according to an embodiment of the
present invention.

Fig. 2 is a cross-sectional view taken along the Il-I
line in Fig. 1.

Fig. 3 is a partially cut-out perspective view of the
fuel cell module according to the present embodi-
ment.

Fig. 4 shows the configuration of a flow channel form-
ing section of a variation example.

Fig. 5 is a schematic configuration drawing of the
fuel cell module of a variation example.

Fig. 6 is a cross-sectional view taken along the VI-
VI line in Fig. 5.

Fig. 7 is a partially cut-out perspective view of the
fuel cell module shown in Fig. 5.

Fig. 8 is a schematic configuration drawing of the
fuel cell module of a variation example.

Fig. 9 is a cross-sectional view taken along the IX-
IX line in Fig. 8.

Fig. 10 is a schematic configuration drawing of the
fuel cell module of a variation example.

Description of Embodiments

[0010] The preferred embodiments of the present in-
vention will be explained hereinbelow in greater detail
with reference to the appended drawings. In the draw-
ings, like or corresponding components are assigned
with like reference numerals and the redundant explana-
tion thereof is herein omitted.

[0011] Asshownin Figs. 1 and 2, a fuel cell module 1
includes a reformer 2 that uses a hydrogen-containing
fuel to generate a hydrogen-containing gas HG, cell
stacks 3 that use the hydrogen-containing gas HG and
an oxidant OX to generate power, a water vaporizing unit
4 that generates steam to be supplied to the reformer 2
by vaporizing water, and a housing 6 accommodating
the reformer 2, cell stacks 3, and water vaporizing unit
4. A housing accommodating an auxiliary device such
as a pump and a control device is provided below the
fuel cell module 1 (this housing is not shown in Figs. 1
and 2).

[0012] For example, a hydrocarbon fuel is used as the
hydrogen-containing fuel. A compound including carbon
and hydrogen in a molecule (may also include other el-
ements such as oxygen), or amixture of such compounds
is used as the hydrocarbon fuel. Examples of the hydro-
carbon fuels include hydrocarbons, alcohols, ethers, and
biofuels. The conventional fuels derived from fossil fuels
such as petroleum and coal, the fuels derived from syn-
thetic fuels such as synthetic gases, and fuels derived
from biomasses can be used as appropriate. Specific
examples of hydrocarbons include methane, ethane,
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propane, butane, natural gas, LPG (liquefied petroleum
gas), municipal gas, town gas, gasoline, naphtha, kero-
sene, and gas oil. Examples of alcohols include methanol
and ethanol. Dimethyl ether is an example of ethers. Ex-
amples of biofuels include biogas, bioethanol, biodiesel,
and biojet.

[0013] Examples of the oxidant include air, pure oxy-
gen gas (may include impurities that are difficult to re-
move by the usual removal methods), and oxygen-rich
air.

[0014] The reformer 2 generates a reformed gas as a
hydrogen-containing gas HG by using the supplied hy-
drogen-containing fuel. The reformer 2 reforms the hy-
drogen-containing fuel and generates the reformed gas
as the hydrogen-containing gas HG by a reforming reac-
tion using a reforming catalyst. A reforming method in
the reformer 2 is not particularly limited, and steam re-
former partial oxidation reforming, auto thermal reform-
ing, or otherreforming method can be used. The reformer
2 is disposed above the cell stack 3 so that the reformer
could be heated by the below-described combustion
heat. Thus, the off-gas (unreacted reformed gas) of the
hydrogen-containing gas HG introduced to the anode
electrode side of the cell stack 3 is burned together with
the unreacted oxygen (unreacted oxidant gas) of the ox-
idant, such as air, introduced to an cathode electrode
such as an air electrode, and the reformer 2 is heated by
the combustion heat. The reformer 2 supplies the hydro-
gen-containing gas HG to the anode electrodes of the
cell stack 3.

[0015] The cell stack 3 includes a stack of a plurality
of cells called SOFC (Solid Oxide Fuel Cells). Each cell
is constituted by disposing an electrolyte, which is a solid
oxide, between the anode electrode and the cathode
electrode. The electrolyte is constituted, for example, by
an yttria-stabilized zirconia (YSZ) and conducts oxide
ions under a high temperature. The anode electrode is
constituted, for example, by a mixture of nickel and YSZ,
induces a reaction between the oxide ions and hydrogen
in the hydrogen-containing gas HG and generates elec-
trons and water. The cathode electrode is constituted,
forexample, by a lanthanum strontium manganite, induc-
es a reaction between oxygen contained in the oxidant
OX and the electrons and generates oxide ions. In the
present embodiment, two cell stacks 3 are disposed side
by side on the upper surface of a base 7 so as to face
each other in the direction parallel to the power generat-
ing unit arrangement surface where a power generating
unit including the cell stacks 3 is disposed and perpen-
dicular to the stacking direction of the cells. However,
only one cell stack 3 may be disposed. Where two cell
stacks 3 are disposed, the two cell stacks 3 constitute
the power generating unit of the fuel cell module 1. Where
one cell stack 3 is used, this one cell stack 3 constitutes
the power generating unit of the fuel cell module 1, and
where three or more cell stacks 3 are used, those three
or more cell stacks 3 constitute the power generating unit
of the fuel cell module 1. Since the power generating unit
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is disposed on a first bottom wall section 18, with the
base 7 being interposed therebetween, in the present
embodiment, the first bottom wall section 18 corresponds
to the power generating unit arrangement surface where
the power generating unit is disposed. In the cell stack
3, a plurality of cells may be connected, the cell shape
is not particularly limited, and any shape that does not
enable stacking may be used. In the present embodi-
ment, the cell stack 3 which is the stack of cells is ex-
plained by way of example, and the "cell connection di-
rection" is called a "stacking direction" in the explanation
below.

[0016] The base 7 and the reformer 2 are connected
by a pipe 8. The hydrogen-containing gas HG supplied
from the reformer 2 is supplied to each cell of the cell
stacks 3 through the base 7. The hydrogen-containing
gas HG and the oxidant OX that have not reacted in the
cell stacks 3 are burned in a combustion section 9 above
the cell stacks 3. The reformer 2 is heated and exhaust
gas EG is generated by the combustion of the off-gas in
the combustion section 9.

[0017] The watervaporizing unit4 heats and vaporizes
the supplied water and generates steam supplied to the
reformer 2. The steam generated in the water vaporizing
unit 4 is supplied to the reformer 2, for example, by using
a pipe (not shown in the figure) connecting the water
vaporizing unit 4 with the reformer 2 through the first bot-
tom wall section 18. The heating of water in the water
vaporizing unit 4 may be performed, by using, for exam-
ple, the heat generated inside the fuel cell module 1 by
recovering the heat of the reformer 2, the heat of the
combustion section 9, or the heat of the exhaust gas EG.
In the present embodiment, the water vaporizing unit 4
is disposed in an exhaust gas flow channel in a bottom
section and configured to recover the heat of the exhaust
gas EG.

[0018] The housing 6 is a metallic box in the form of a
rectangular parallelepiped that includes an inner space
for accommodating the reformer 2, the cell stacks 3, and
the water vaporizing unit 4. The housing 6 includes an
accommodation chamber 11 accommodating the cell
stacks 3, an exhaust gas flow channel 12 that is formed
outside of the accommodation chamber 11 and allows
to pass therethrough the exhaust gas EG generated by
combustion of the off-gas from the cell stacks 3, an ox-
idant flow channel 13 that allows the oxidant OX to pass
therethrough, and wall sections forming the accommo-
dation chamber 11, the exhaust gas flow channel 12, and
the oxidant flow channel 13. A heat-receiving element
accommodation chamber 60 having disposed therein the
water vaporizing unit 4, which is a heat-receiving ele-
ment, is formed below the accommodation chamber 11.
In the explanation below, the direction along the stacking
direction of the cells in the cell stacks 3 is taken as a
"longitudinal direction D1" of the housing 6, the direction
orthogonal to the stacking direction of the cells in the
horizontal direction (direction parallel to the power gen-
erating unit arrangement surface where the power gen-
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erating unit including the cell stacks 3 is disposed) is tak-
en as a "width direction D2" of the housing 6, and a ver-
tical direction is taken as a "vertical direction D3" of the
housing 6.

[0019] The accommodation chamber 11 is formed on
the inside of first side wall sections 16, 17 facing each
other in the width direction D2 and the first bottom wall
section 18 connected to the lower ends of the first side
wall sections 16, 17. The base 7 is disposed on the first
bottom wall section 18 in the accommodation chamber
11. A thermal insulator may be disposed between the
first bottom wall section 18 and the base 7. The upper
end portion of the accommodation chamber 11 is open
to allow the exhaust gas EG generated in the combustion
section 9 to pass therethrough. The heat-receiving ele-
mentaccommodation chamber 60 is formed on the inside
of the first bottom wall section 18, a second bottom wall
section 24, and second side wall sections 21, 22.
[0020] The exhaust gas flow channel 12 is formed by
second side wall sections 21, 22 disposed on the outside
of the first side wall sections 16, 17 in the width direction
D2, afirstupperwall section 23 disposed above the upper
end portions of the first side wall sections 16, 17, and a
second bottom wall section 24 disposed below the first
bottom wall section 18.

[0021] The first upper wall section 23 is connected to
the upper end portions of the second side wall sections
21, 22, and the second bottom wall section 24 is con-
nected to the lower end portions of the second side wall
sections 21, 22. The second side wall sections 21, 22
are disposed such as to face the first side wall sections
16, 17 ata distance therefrom. The first upper wall section
23 is separated from the upper end portion of the accom-
modation chamber 11 and disposed so as to face an
opening portion formed in the upper end portion of the
accommodation chamber 11. The second bottom wall
section 24 is disposed such as to face the first bottom
wall section 18 at a distance therefrom.

[0022] The exhaust gas flow channel 12 includes ex-
haust gas flow channels 12A, 12B formed between an
opening on the upper side of the accommodation cham-
ber 11 and the first upper wall section 23, exhaust gas
flow channels 12C, 12D formed between the second side
wall sections 21, 22 and the first side wall sections 16,
17, and exhaust gas flow channels 12E, 12F formed in-
side the heat-receiving element accommodation cham-
ber 60 and formed between the second bottom wall sec-
tion 24 and the first bottom wall section 18. The exhaust
gas flow channels 12A, 12B guide the exhaust gas EG
from the combustion section 9 to the exhaust gas flow
channels 12C, 12D. The exhaust gas flow channels 12C,
12D allow the exhaust gas EG to pass through downward
and supply the heat of the exhaust gas EG to the oxidant
OX flowing in oxidant flow channels 13C, 13D on the
outer side. The exhaust gas flow channels 12E, 12F allow
the exhaust gas EG to pass through in the horizontal
direction toward an exhaust pipe 32 (direction parallel to
the power generating unit arrangement surface where
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the power generating unit including the cell stacks 3 is
disposed) and supplies the heat of the exhaust gas EG
to the water vaporizing unit 4.

[0023] The oxidant flow channel 13 is formed by third
side wall sections 26, 27 disposed on the outside of the
second side wall sections 21, 22 in the width direction
D2, a second upper wall section 28 disposed above the
firstupper wall section 23, and a third bottom wall section
29 disposed below the second bottom wall section 24.
[0024] The second upper wall section 28 is connected
to the upper end portions of the third side wall sections
26, 27, and the third bottom wall section 29 is connected
to the lower ends of the third side wall sections 26, 27.
The third side wall sections 26, 27 are disposed such as
to face the second side wall sections 21, 22 at a distance
therefrom. The second upper wall section 28 is disposed
such astoface the firstupperwall section 23 at a distance
therefrom. The third bottom wall section 29 is disposed
such as to face the second bottom wall section 24 at a
distance therefrom.

[0025] The oxidant flow channel 13 includes oxidant
flow channels 13A, 13B formed between the second up-
per wall section 28 and the first upper wall section 23,
oxidant flow channels 13C, 13D formed between the third
side wall sections 26, 27 and the second side wall sec-
tions 21, 22, and oxidant flow channels 13E, 13F (de-
scribed hereinbelow in greater detail) that extend from
the second side wall sections 21, 22 toward the first side
wall sections 16, 17. The oxidant flow channels 13A, 13B
allow the oxidant OX from a supply pipe 31 to pass
through so as to expand in the horizontal direction (di-
rection parallel to the power generating unit arrangement
surface where the power generating unit including the
cell stacks 3 is disposed) and guides the oxidant to the
oxidant flow channels 13C, 13D. The oxidant flow chan-
nels 13C, 13D allow the oxidant OX to pass through
downward and heat the oxidant OX by the heat of the
exhaust gas EG flowing in the exhaust gas flow channels
12C, 12D located on the inner side. The oxidant flow
channels 13E, 13F allow the oxidant OX to pass through
from the outside to the inside in the width direction D2
and guide the oxidant to through holes 47, 48 formed in
the first side wall sections 16, 17.

[0026] The supply pipe 31 for allowing the oxidant to
flow in from an oxidant supply section (not shown in the
figure) to the oxidant flow channel 13 is provided in the
second upper wall section 28. The exhaust pipe 32 for
discharging the exhaust gas from the exhaust gas flow
channel 12 is provided in the second bottom wall section
24.

[0027] The side wall sections 16, 17, 21, 22, 26, 27,
upper wall sections 23, 28, and bottom wall sections 18,
24, 29 extend to end portions 6a, 6b of the housing 6 in
the longitudinal direction D 1. End wall sections 33, 34
are provided at both end portions, in the longitudinal di-
rection D1, of the housing 6. The third side wall sections
26, 27, second upper wall section 28, third bottom wall
section 29, and end wall sections 33, 34 constitute the
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outer shell of the fuel cell module 1, sealing in the con-
nection sections thereof is ensured, and air-tightness of
the housing 6 is ensured.

[0028] The flows of the hydrogen-containing gas HG,
oxidant OX, and exhaust gas EG will be explained below.
[0029] The hydrogen-containing gas HG generated in
the reformer 2 by using the hydrogen-containing fuel sup-
plied from the outside and the steam from the water va-
porizing unit 4 flows into the base 7 through the pipe 8
and is supplied to the cells of the cell stacks 3 from the
base 7. The hydrogen-containing gas HG flows from bot-
tom to top in the cell stacks 3, and part thereof is used
as off-gas for combustion in the combustion section 9.
The oxidant OX is supplied from the outside through the
supply pipe 31, expands in the horizontal direction (di-
rection parallel to the power generating unit arrangement
surface where the power generating unit including the
cell stacks 3 is disposed) in the oxidant flow channels
13A, 13B, and passes downward in the oxidant flow chan-
nels 13C, 13D, while being heated by the exhaust gas
EG flowing on the inside. The oxidant OX passes through
the oxidant flow channel 13E, 13F and flows from the
second side wall sections 21, 22 toward the first side wall
sections 16, 17 from the outside to the inside. The oxidant
OX passes through the through holes 47, 48, and is sup-
plied to the cell stacks 3. Part of the oxidant is used for
combustion in the combustion section 9. The exhaust
gas EG generated in the combustion section 9 is guided
by the exhaust gas flow channels 12A, 12B to the exhaust
gas flow channels 12C, 12D and passes downward in
the exhaust gas flow channels 12C, 12D, while supplying
the heat to the oxidant OX flowing on the outer side.
Where the exhaust gas EG reaches the bottom section,
it flows into the exhaust gas flow channels 12E, 12F and
passes through the exhaust gas flow channels 12E, 12F,
while supplying the heat to the water vaporizing unit 4.
The exhaustgas EG that has passed through the exhaust
gas flow channels 12E, 12F is discharged from the ex-
haust pipe 32.

[0030] The fuel cell module 1 according to the present
embodiment makes it possible to reduce cost due to a
simple structure of the housing 6. Further, the fuel cell
module 1 uses a structure in which heat can be efficiently
exchanged between the exhaust gas EG and the water
vaporizing unit 4. In order to demonstrate such an effect,
the housing 6 includes flow channel forming sections 40,
41 that form the oxidant flow channels 13E, 13F extend-
ing from the second side wall sections 21, 22 to the first
side wall sections 16, 17, through holes 47, 48 connecting
the oxidant flow channels 13E, 13F with the accommo-
dation chamber 11, an inlet section 50 where the exhaust
gas EG is collected and allowed to flow into the exhaust
gas flow channels 12E, 12F, and the exhaust pipe 32 for
collecting and discharging the exhaust gas EG from the
exhaust gas flow channels 12E, 12F. Fig. 3 is a perspec-
tive view of such a structure. The explanation below will
be conducted with reference to Figs. 1, 2, and 3. Fig. 3
shows only the configuration on the side of the flow chan-
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nel forming section 40, but a similar configuration is also
present on the side of the flow channel forming section
41.

[0031] A plurality of through holes 47, 48 is formed
along the longitudinal direction D1 so that the oxidant
could be supplied to each cell in the cell stacks 3. The
through holes 47, 48 are disposed so as to overlap the
region on the lower side of the cell stacks 3, when viewed
from the width direction D2 (see Fig. 2). To facilitate the
explanation, the enlarged through holes 47, 48 are shown
in the figure. The shape and arrangement pattern of the
through holes 47, 48 may be changed, as appropriate,
according to the type of the cell stacks 3.

[0032] In order to supply the oxidant to the cell stacks
3 throughthe through holes 47, 48, the flow channel form-
ing sections 40, 41 have a function of forming the oxidant
flow channels 13E, 13F so as to cross the exhaust gas
flow channels 12C, 12D. And the flow channel forming
sections 40, 41 have afunction offorming the inlet section
50 that collects the exhaust gas EG by closing a region
constituting part of the exhaust gas flow channels 12C,
12D. The flow channel forming sections 40, 41 are formed
at positions corresponding at least to the through holes
47, 48 and formed such that the exhaust gas flow chan-
nels 12C, 12D are not closed in the entire range in the
longitudinal direction D1. In the present embodiment, the
flow channel forming sections 40, 41 are formed in a rec-
tangular shape in the regions on the lower side of the
first side wall sections 16, 17. The flow channel forming
sections 40, 41 extend as far as one end portion 6a on
the one end portion 6a side of the housing 6. On the other
end portion 6b side, the flow channel forming sections
are set apart from the other end portion 6b to ensure the
inlet section 50.

[0033] The flow channel forming sections 40, 41 in-
clude openings 42, 43 formed in the second side wall
sections 21, 22, and surrounding wall sections 44, 46
connecting the edges of the openings 42, 43 with the first
side wall sections 16, 17 of the accommodation chamber
11. The openings 42, 43 are formed at positions facing
at least the through holes 47, 48. In the present embod-
iment, the openings 42, 43 are formed in a rectangular
shape in a region on the lower side of the first side wall
sections 16, 17. Further, the openings 42, 43 extend as
far as the one end portion 6a on the one end portion 6a
side of the housing 6 and are set apart from the other
end portion 6b on the other end portion 6b side. The
surrounding wall sections 44, 46 extend substantially per-
pendicular from the edges of the openings 42, 43 toward
the first side wall sections 16, 17. The surrounding wall
sections 44, 46 are formed such as to surround the pe-
riphery of the through holes 47, 48. With such a config-
uration, part (portion surrounded by the surrounding wall
sections 44, 46) of the side surfaces 16a, 17a of the first
side wall sections 16, 17 on the periphery of the through
holes 47, 48 is exposed from the second side wall sec-
tions 21, 22 on the outer side. The surrounding wall sec-
tions 44, 46 have a function of partitioning the exhaust
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gas flow channels 12C, 12D from the oxidant flow chan-
nels 13E, 13F formed so as to cross the exhaust gas flow
channels 12C, 12D. Upper wall sections 44b, 46b of the
surrounding wall sections 44, 46 inhibit the flow of the
exhaust gas EG from top to bottom in the exhaust gas
flow channels 12C, 12D, thereby guiding the exhaust gas
to the inlet section 50.

[0034] The inlet section 50 is formed between the end
wall section 34 of the other end portion 6b of the housing
6 and the end wall section 44a of the surrounding wall
section 44. Thus, the inlet section 50 is disposed on the
other end portion 6b side, in the longitudinal direction D1,
of the heat-receiving element accommodation chamber
60. As a result, the inlet section 50 collects the exhaust
gas EG on the other end portion 6b side of the housing
6 and allows the exhaust gas to flow into the exhaust gas
flow channels 12E, 12F on the lower side. The exhaust
pipe 32 is disposed close to the one end portion 6a of
the housing 6. Thus, the exhaust pipe 32 is disposed on
the one end portion 6a side, in the longitudinal direction
D1, ofthe heat-receiving element accommodation cham-
ber 60. The exhaust pipe 32 collects and discharges the
exhaust gas EG that has flown from the other end portion
6b side through the exhaust gas flow channels 12E, 12F.
The water vaporizing unit4 is disposed inside the exhaust
gas flow channels 12E, 12F so as to extend from the one
end portion 6a toward the other end portion 6b. Since
the exhaust pipe 32 is thus disposed on the one end
portion 6a side in the exhaust gas flow channels 12E,
12F, and the inlet section 50 is thus disposed on the other
end portion 6b side in the exhaust gas flow channels 12E,
12F, it is possible to ensure a sufficient distance through
which the exhaust gas EG flows inside the exhaust gas
flow channels 12E, 12F (that is, sufficient contact time
for the exhaust gas EG and the water vaporizing unit 4).
Therefore, the exhaust gas EG is discharged from the
exhaust pipe 32 after performing sufficient heat ex-
change with the water vaporizing unit 4. A similar inlet
section 50 is also formed on the exhaust gas flow channel
12D side (this configuration is not shown in Fig. 3).
[0035] The operation and effects of the fuel cell module
1 according to the present embodiment will be explained
below.

[0036] First, the configuration of the fuel cell module
described in Patent Literature 1 will be explained for com-
parison. In the housing of the fuel cell module, an oxidant
is supplied to a cell stack by using an oxidant supply
component. The oxidant supply component extends so
as to enter a gap between a pair of cell stacks, includes
an oxidant flow channel inside thereof, and includes a
through hole in a distal end portion. Further, a gas supply
pipe is formed in a bottom wall (corresponds to the third
bottom wall section 29) and the space between the bot-
tom wall (corresponds to the third bottom wall section 29)
and another bottom wall (corresponds to the second bot-
tom wall section 24) functions as an oxidant flow channel.
The flow of the exhaust gas inside the exhaust gas flow
channel on the side wall side is not inhibited, and the
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exhaust gas flow channel includes a large flow channel
surface area.

[0037] Since the fuel cell module of the comparative
example includes the oxidant supply component, an
opening for inserting the oxidant supply components
should be formed in the upper wall section (first upper
wall section 23) disposed above the accommodation
chamber. A plate component having the opening should
be prepared separately from other wall sections and then
should be assembled with the housing. Further, a flange
plate or a sealing material is necessary to ensure air-
tightness between such an opening and other wall sec-
tions or the oxidant supply component and for preventing
the oxidant from being supplied from a zone outside the
through hole in the distal end section which serves to
supply the oxidant. Where the plate component having
an opening is not accurately attached, it is possible that
the oxidantwould not be supplied to the designed position
of the cell stack (for example, the position of the through
hole of the oxidant supply component shifts and the ox-
idant cannot be supplied between the cells) when the
oxidant supply component is assembled. Therefore, the
oxidant supply component is required to be produced
and also assembled with high accuracy and the assem-
bling costrises. Accordingly, a problemis associated with
the increased production cost and material cost of the
fuel cell module. Further, since the oxidant supply com-
ponent should be inserted from the upper side of the cell
stack, the reformer should be formed in an angular U-
like shape such that the oxidant supply component could
be inserted therein so that combustion heat could be ob-
tained while bypassing the oxidant supply component.
The problem associated with such a shape is that the
reformer has a complex shape, the number of welding
zones increases and the welding line length also increas-
es.

[0038] Inthefuel cellmodule 1 according to the present
embodiment, the housing 6 includes the accommodation
chamber 11 that accommodates cell stacks 3, and the
oxidant flow channel 13 that is formed outside of the ac-
commodation chamber 11 and allows the oxidant to pass
therethrough. Further, the through holes 47, 48 that con-
nect the accommodation chamber 11 with the oxidant
flow channel 13 and supply the oxidant to the cell stacks
3 are formed in the first side wall sections 16, 17 consti-
tuting the accommodation chamber 11. Since the oxidant
flow channel 13 is disposed outside of the accommoda-
tion chamber 11, the configuration is obtained such that
when the oxidant OX is supplied to the cell stacks 3, the
oxidant OX flows from the outside inward of the housing
6. As a result, the oxidant supply component 36 that is
inserted in the gap between a pair of cell stacks 3 in the
conventional fuel cell module is not required. Therefore,
the opening for inserting the oxidant supply component
36 is not required in the first upper wall section 23 that
is disposed above the accommodation chamber 11, and
no parts or operations are needed to ensure air-tightness.
Thus, the number of parts can be decreased and the cost
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can be reduced. Further, since the operations for insert-
ing the oxidant supply component 36 and ensuring the
air-tightness are not required, the cost can be reduced.
In addition, the reformer 2 disposed above the cell stacks
3is not required to have a structure such that the oxidant
supply component 36 could be bypassed, the structure
of the reformer can be simplified, and cost thereof can
be reduced. In the present embodiment, the reformer 2
has a simple shape of a rectangular parallelepiped. It
follows from the above that the structure of the fuel cell
module 1 can be simplified and the cost thereof can be
reduced.

[0039] Further, in the fuel cell module 1, the housing 6
includes the second side wall sections 21, 22 that form
the exhaust gas flow channels 12C, 12D between the
first side wall sections 16, 17, the third side wall sections
26, 27 that form the oxidant flow channels 13C, 13D be-
tween the second side wall sections 21, 22, and the flow
channel forming sections 40, 41 that form the oxidant
flow channels 13E, 13F. The exhaust gas flow channels
12C, 12D are formed between the first side wall sections
16, 17 and the second side wall sections 21, 22, and the
oxidant flow channels 13C, 13D are formed between the
second side wall sections 21, 22 and the third side wall
sections 26, 27. As a result, heat exchange can be per-
formed between the exhaust gas EG and the oxidant OX.
The flow channel forming sections 40, 41 are configured
by forming the openings 42, 43 in the second side wall
sections 21, 22, which partition the oxidant flow channels
13C, 13D from the exhaust gas flow channels 12C, 12D,
and forming the surrounding wall sections 44, 46 con-
necting the openings 42, 43 with the first side wall sec-
tions 16, 17 so as to surround the through holes 47, 48.
As aresult, itis possible to form the oxidant flow channels
13E, 13F that cross the interior of the exhaust gas flow
channels 12C, 12D from the second side wall sections
21, 22 toward the through holes 47, 48 of the first side
wall sections 16, 17. As a result, the oxidant OX that has
exchanged heat with the exhaust gas EG when passing
through inside the oxidant flow channels 13C, 13D
formed between the second side wall sections 21, 22 and
the third side wall sections 26, 27 can be supplied to the
cell stacks 3 via the through holes 47, 48.

[0040] The through holes 47, 48 are formed on both
sides of the cell stacks 3, with the cell stacks 3 being
interposed therebetween. As a result, the oxidant can be
supplied from both sides of the cell stacks 3.

[0041] In the fuel cell module described in Patent Lit-
erature 1, the exhaust gas flow channel on the side wall
side includes a large flow channel surface area. As a
result, the exhaust gas flows toward the exhaust pipe in
a path such that becomes as short as possible. There-
fore, the exhaust gas flowing in the exhaust flow channel
on the side wall side flows close to the exhaust pipe on
the bottom wall side and flows into the exhaust gas flow
channel on the bottom wall side at a position close to the
exhaust pipe. The exhaust gas flowing into the exhaust
gas flow channel on the bottom wall side is immediately
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discharged from the exhaust pipe. Therefore, the dis-
tance through which the exhaust gas flows in the exhaust
gas flow channel on the bottom wall side, that is, the
contact time of the exhaust gas and the water vaporizing
unit is reduced and the heat exchange cannot be effi-
ciently performed between the exhaust gas and the water
vaporizing unit.

[0042] Inthefuel cellmodule 1 according to the present
embodiment, the exhaust gas flow channel 12 includes
the inlet section 50 that collects the exhaust gas EG and
allows the exhaust gas to flow into the exhaust gas flow
channels 12E, 12F, and the exhaust pipe 32 that collects
the exhaust gas EG and discharges the exhaust gas from
the exhaust gas flow channels 12E, 12F. With such a
configuration, even when the flow channel surface area
of the exhaust gas flow channels 12C, 12D is large, the
exhaust gas EG passing through the exhaust gas flow
channels 12C, 12D flows to the exhaust gas flow chan-
nels 12E, 12F after being collected in the inlet section 50
and flows inside the exhaust gas flow channels 12E, 12F
so as to pass at least between the inlet section 50 and
the exhaust pipe 32. Therefore, the time of contact of the
exhaust gas EG with the water vaporizing unit 4 can be
extended by enlarging the distance between the inlet sec-
tion 50 and the exhaust pipe 32. As a result, the efficiency
of heat exchange between the exhaust gas EG and the
water vaporizing unit 4 can be increased and the heat of
the exhaust gas EG can be effectively used.

[0043] Further, the exhaust pipe 32 is disposed on the
one end portion 6a side in the heat-receiving element
accommodation chamber 60, and the inlet section 50 is
disposed on the other end portion 6b side of the heat-
receiving element accommodation chamber 60. With
such a configuration, the distance between the inlet sec-
tion 50 and the exhaust pipe 32, thatis, the time of contact
between the exhaust gas EG and the water vaporizing
unit 4, can be increased.

[0044] Further, the housing 6 includes the upper wall
sections 44b, 46b formed inside the exhaust gas flow
channels 12C, 12D and extending from the second side
wall sections 21, 22 toward the first side wall sections
16, 17. As aresult of part of the exhaust gas flow channels
12C, 12D being closed by the upper wall sections 44b,
46b, the exhaust gas EG flowing in the exhaust gas flow
channels 12C, 12D is blocked by the upper wall sections
44b, 46b and flows toward the portion that is not closed.
Thus, a region between the end wall section 34 and the
end wall section 44b, which is a portion that is not closed,
is configured as the inlet section 50 where the exhaust
gas EG is collected. As a result, the inlet section 50 can
be formed by a simple configuration.

[0045] Further, because of such a configuration, the
end wall sections 44a, 46a of the flow channel forming
sections 40, 41 constitute the inlet section 50 when the
exhaustgasis collected, and the upper wall sections 44b,
46b constitute a wall section that blocks the exhaust gas
flow and guides the exhaust gas to the inlet section 50.
Thus, the flow channel forming sections 40, 41 for guiding
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the oxidant OX to the through holes 47, 48 can function
both as portions that close part of the exhaust gas flow
channels 12C, 12D and guide the exhaust gas to the inlet
section 50.

[0046] The present invention is not limited to the
above-described embodiments.

[0047] For example, in the above-described embodi-
ment, two cell stacks 3 are arranged side by side on the
base 7, but only one cell stack 3 may be arranged. Thus,
the oxidant OX may be supplied to the one cell stack 3
from both through holes 47, 48. Thus, a configuration
may be used in which the through holes 47, 48 are pro-
vided with left-right symmetry on both sides of the cell
stack 3 so that the one cell stack 3 is interposed there-
between, and the oxidant is supplied from both sides to
the one cell stack 3. Further, in the above-described em-
bodiment, the structure is used in which the oxidant OX
can be supplied from both through holes 47, 48, but the
oxidantmay be also supplied only from one of the through
holes 47, 48. For example, one cell stack 3 may be used
and the oxidant OX may be supplied to the one cell stack
3 from only one direction. In this case, the flow channel
forming sections 40, 41 may be used, but the through
hole 48 (or the through hole 47) may be omitted. Further,
other flow channels or wall sections can also have a struc-
ture that is not symmetrical in the left-right direction (as
viewed from the longitudinal direction D1). Further, the
configuration of flow channels or the configuration of wall
sections in the housing may be changed, as appropriate,
according to the fuel cell module, provided that the oxi-
dant can be supplied to the cell stacks 3 from the external
oxidant flow channel through the through holes.

[0048] Further, in the above-described embodiment,
the configuration is used in which the oxidant flow chan-
nels 13E, 13F are formed in the flow channel forming
sections 40, 41, but such a configuration is not limiting,
provided that the accommodation chamber 11 and the
oxidant flow channel on the outside of the accommoda-
tion chamber 11 can connect with each other and the
oxidant OX can be supplied to the cell stacks 3. For ex-
ample, a pipe may be passed through the first side wall
sections 16, 17 and the second side wall sections 21, 22
to connect the oxidant flow channels 13C, 13D with the
accommodation chamber 11. Further, the dimensions,
shape, and positions of the flow channel forming sections
may be changed.

[0049] Further, in the above-described embodiment,
the water vaporizing unit 4 is disposed in the exhaust gas
flow channel below the cell stacks 3, but the position of
the water vaporizing unit 4 is not particularly limited. For
example, a configuration in which the water vaporizing
unit is integrated with the reformer may be also used.
[0050] Further, as shown in Fig. 4, the through hole 47
may be formed in the first side wall section 16 or may be
formed in the second side wall section 21. More specif-
ically, the configuration shown in Fig. 4(a) is similar to
that shown in Fig. 1, and the through hole 47 is formed
in the first side wall section 16. The opening 42 is formed
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at a position facing the through hole 47 in the second
side wall section 21. The surrounding wall section 44
partitioning the exhaust gas flow channel from the oxidant
flow channel connects the edge of the opening 42 with
the first side wall section 16 so as to surround the pe-
riphery of the through hole 47. The configuration shown
in Fig. 4(a) may be applied to the configuration shown in
the below-described Fig. 10. Meanwhile, in the configu-
ration shown in Fig. 4(b), the through hole 47 is formed
in the second side wall section 21. The opening 42 is
formed at a position facing the through hole 47 in the first
side wall section 16. The surrounding wall section 44
partitioning the exhaust gas flow channel from the oxidant
flow channel connects the edge of the opening 42 with
the second side wall section 21 so as to surround the
periphery of the through hole 47. The configuration
shown in Fig. 4(b) may be applied to the configuration
shown in Fig. 1 and the configuration shown in the below-
described Figs. 5 and 8.

[0051] The configuration relating to a fuel cell module
200 such as shown in Figs. 5 to 7 may be also used. In
the fuel cell module 200 shown in Figs. 5 to 7, the third
bottom wall section 29 is omitted and the second bottom
wall section is configured as the lowermost surface. Fur-
ther, in the fuel cell module 200, the water vaporizing unit
4 is not disposed in the exhaust gas flow channels 12E,
12F. In the embodiment shown in Fig. 1, one inlet section
collecting the exhaust gas EG is used, but in the fuel cell
module 200 shown in Figs. 5 to 7, an inlet section 51 is
also formed on the one end portion 6a side by setting the
flow channel forming sections 40, 41 also apart from the
one end portion 6a. The position of the exhaust pipe 32
is set to a substantially central position in the longitudinal
direction D1, but since the water vaporizer 4 is not dis-
posed and the heat exchange efficiency is not required
to be taken into account, the position of the exhaust pipe
32 can be determined at random. Further, in the config-
uration such as shown in Figs. 5 to 7, all of the through
holes and one opening are connected so as to surround
the surrounding wall section, and one flow channel form-
ing section is provided, but a plurality of flow channel
forming sections may be also provided by providing a
plurality of through holes and a plurality of openings at
the same height and connecting them so as to surround
a plurality of surrounding wall sections. In this case, the
space between the surrounding wall section and other
surrounding wall section becomes an inlet section for the
exhaust gas EG. In particular, in the configuration in
which the water vaporizer 4 is not provided in the exhaust
gas flow channels 12E, 12F, the heat exchange efficiency
is not required to be taken into account and, therefore,
the flow of the exhaust gas EG flowing in the exhaust
gas flow channel 12 can be made almost uniform and
the heat exchange with the oxidant flowing in the oxidant
flow channel 13 can be enhanced by performing the con-
nection by the plurality of the surrounding wall sections
in the above-described manner.

[0052] In the embodiment shown in Figs. 5 to 7, the
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oxidant is introduced from above through the supply pipe
31. However, the oxidant may be also supplied from be-
low by covering the housing 6 shown in Figs. 5 to 7 with
one more housing and providing the supply pipe in the
lower section of this outer housing.

[0053] A configurationrelating to a fuel cellmodule 300
such as shown in Figs. 8 and 9 may be also used. The
fuel cell module 300 is obtained from the fuel cell module
200 shown in Figs. 5 to 7 by further forming flow channel
forming sections 40, 41 at a position higher than the flow
channel forming sections 40, 41. The upper flow channel
forming sections 40, 41 are also provided, similarly to the
lower flow channel forming sections 40, 41, with the open-
ings 42,43, surrounding wall sections 44,46, and through
holes 47, 48. As a result of supplying the oxidant from
below by the through holes 47, 48 of the lower flow chan-
nel forming sections 40, 41, the oxidant can be supplied
to all of the cells. Meanwhile, as a result of supplying the
oxidant from positions other than the lower region, such
as the through holes 47, 48 of the upper flow channel
forming sections 40, 41, local heat generation in the cells
can be inhibited and the temperature of all of the cells
can be advantageously maintained. Therefore, the serv-
ice life of the power generating unit can be greatly ex-
tended by determining the positions of the through holes
47, 48 and the diameter of the through holes 47, 48 ac-
cording to the heat generation distribution in the cells.
Thus, the adjustment of the oxidant supply position such
as to obtain the advantageous cell temperature can be
performed with a high degree of freedom. By using the
configuration in which the oxidant is supplied using the
flow channel forming sections 40, 41 and the through
holes 47, 48, it is possible to adjust the oxidant supply
position with a high degree of freedom, without an excess
increase in the number of welding zones and cost. Thus,
with the present embodiment, the cost can be easily re-
duced.

[0054] In the fuel cell module 300, bent sections 11a
extending inward from the upper end portions of the ac-
commodation chamber 11 are formed. Thus, the upper
end portions of the accommodation chamber 11 may be
bent. The bent sections 11a shown in Fig. 8 are bent
above the reformer 2, but they may be also bent below
the reformer 2. The bent sections 11 a may be also omit-
ted as shown in Figs. 1 and 5.

[0055] A configuration relating to a fuel cellmodule 400
such as shown in Fig. 10 may be also used. In the fuel
cell module 400, the oxidant OX is supplied to the cell
stacks 3 not only from both outer sides, but also by using
the oxidant supply component 36. The oxidant supply
component 36 is inserted from the first upper wall section
23, extends so as to enter the gap between a pair of cell
stacks 3, includes an oxidant flow channel 13K inside
thereof, and includes through holes 37, 38 in the distal
end portion. A reformer 102 is shaped in an angular U-
like shape such that the oxidant supply component 36
can be inserted therein. The through holes 37, 38 of the
oxidant supply component 36 serve to supply the oxidant
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from the lower regions of the cell stacks 3. The flow chan-
nel forming sections 40, 41 that form the oxidant flow
channels 13E, 13F and the through holes 47, 48 are
formed at positions higher than those of the through holes
37, 38 of the oxidant supply component 36, and the ox-
idant can be supplied to the upper regions of the cell
stacks 3. The through holes 47, 48 are formed in the
second side wall sections 21, 22, and the openings 42,
43 are formed in the first side wall sections 16, 17. As a
result of supplying the oxidant from below from the
through holes 37, 38 of the oxidant supply component
36, the oxidant can be supplied to all of the cells. Mean-
while, as a result of supplying the oxidant from positions
other than the lower region, such as the through holes
47, 48 of the upper flow channel forming sections 40, 41,
the cells can be effectively cooled. Therefore, the posi-
tions of the through holes can be determined according
to the heat generation distribution in the cells. Thus, the
adjustment of the oxidant supply position such as to ob-
tain the advantageous cell temperature can be performed
with a high degree of freedom. By using the configuration
in which the oxidant is supplied using the flow channel
forming sections 40, 41 and the through holes 47, 48, it
is possible to adjust the oxidant supply position with a
high degree of freedom, without an excess increase in
the number of welding zones and cost. Thus, with the
present embodiment, the cost can be easily reduced.
[0056] The oxidant is supplied from the lower region
from the through holes 37, 38 of the oxidant supply com-
ponent 36, and the oxidant is supplied from the position
on the upper side other than the lower region from the
through holes 47, 48. In an alternative configuration, the
positions of the through holes 37, 38 of the oxidant supply
component 36 may be set on the upper side (height po-
sitions of the through holes 47, 48 in Fig. 10) and the
positions of the through holes 47, 48 may be set on the
lower side (height positions of the through holes 37, 38
in Fig. 10).

[0057] In the fuel cell module 400, the bent sections
11a extending inward from the upper end portions of the
accommodation chamber 11 are formed. The upper end
portions of the accommodation chamber 11 are thus
bent. The bentsections 11ain Fig. 10 are provided above
the reformer 2, but they may be also provided below the
reformer 2. Further, the bent sections 11a may be also
omitted, as shown in Figs. 1 and 5. The lower sides of
the surrounding wall sections 44, 46 have extending sec-
tions 62 and abut against the third side wall sections 26,
27. Such a configuration including the extending sections
62 may be also used in the fuel cell module 200 shown
in Figs. 5to0 7.

[0058] The flow channel forming sections shown in
Figs. 1 to 10 described hereinabove should not neces-
sarily be continuous and may be divided into a plurality
of zones at positions at the same height. For example,
the flow channel forming section 40 shown in Fig. 6 may
be divided into a plurality of regions in the longitudinal
direction D1. The through holes 47, 48 should not nec-
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essarily be arranged linearly or equidistantly, and may
be formed in any pattern, with any spacing, and of any
shape.

[0059] In accordance with the present invention, the
reformer and water vaporizing unit are not the mandatory
structural components and may be omitted as appropri-
ate.

Reference Signs List

[0060] 1,200,300, 400...fuel cellmodules, 2... reform-
er, 3... cell stack, 4... water vaporizing unit, 6... housing,
11... accommodation chamber, 12... exhaust gas flow
channel, 13... oxidant flow channel, 16, 17... first side
wall section, 21, 22... second side wall section, 26, 27...
third side wall sections, 32... exhaust pipe, 40, 41... flow
channel forming sections, 42, 43... openings, 44, 46...
surrounding wall sections, 44b, 46b... upper wall sec-
tions, 50.., inlet section

Claims
1. A fuel cell module comprising:

a power generating unit including a cell stack
having connected therein a plurality of cells that
generate power by using a hydrogen-containing
gas and an oxidant; and

ahousing accommodating the power generating
unit, wherein

the housing includes:

an accommodation chamber having a pow-
er generating unit arrangement surface
where the power generating unitis disposed
and a first side wall section and accommo-
dating the power generating unit; and

an oxidant flow channel that is formed on
the outside of the accommodation chamber,
with the first side wall section being inter-
posed therebetween, and allows the oxi-
dant to pass therethrough, and

a through hole is formed that connects the
accommodation chamber with the oxidant
flow channel and serves to supply the oxi-
dant to the cell stack.

2. The fuel cell module according to claim 1, wherein
the first side wall section is positioned parallel to a
connection direction of the cells and so as not to face
the power generating unit arrangement surface and
is provided as a pair of sections, with the power gen-
erating unit being interposed therebetween.

3. Thefuelcellmodule according to claim 1 or 2, where-
in the housing includes:
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an exhaust gas flow channel that is formed be-
tween the accommodation chamber and the ox-
idant flow channel and allows to pass there-
through an exhaust gas created by combustion
of an off-gas from the cell stack;

a pair of second side wall sections that are dis-
posed on the outside of a pair of the first side
wall sections and form the exhaust gas flow
channel between the pair of the first side wall
sections and the pair of the second side wall
sections;

apair of third side wall sections that are disposed
on the outside of the pair of the second side wall
sections and form the oxidant flow channel be-
tween the pair of the second side wall sections
and the pair of the third side wall sections; and
a flow channel forming section that forms the
oxidant flow channel extending from the second
side wall section toward the first side wall section
inside the exhaust gas flow channel,

at least one of the pair of the first side wall sec-
tions is provided with the through hole, and
the flow channel forming section includes:

an opening provided at a position facing at
least the through hole in the pair of the sec-
ond side wall sections; and

a surrounding wall section that connects an
edge of the opening with the first side wall
section, so as to surround the periphery of
the through hole, and partition the exhaust
gas flow channel from the oxidant flow chan-
nel.

4. Thefuel cellmodule according to claim 1 or 2, where-
in the housing includes:

an exhaust gas flow channel that is formed be-
tween the accommodation chamber and the ox-
idant flow channel and allows to pass there-
through an exhaust gas created by combustion
of an off-gas from the cell stack;

a pair of second side wall sections that are dis-
posed on the outside of a pair of the first side
wall sections and form the exhaust gas flow
channel between the pair of the first side wall
sections and the pair of the second side wall
sections;

apair of third side wall sections that are disposed
on the outside of the pair of the second side wall
sections and form the oxidant flow channel be-
tween the pair of the second side wall sections
and the pair of the third side wall sections; and
a flow channel forming section that forms the
oxidantflow channel extending from thefirst side
wall section toward the second side wall section
inside the exhaust gas flow channel,

at least one of the pair of the second side wall
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sections is provided with the through hole, and
the flow channel forming section includes:

an opening provided at a position facing at
least the through hole in the pair of the first
side wall sections, and

a surrounding wall section that connects an
edge of the opening with the second side
wall section, so as to surround the periphery
of the through hole, and partition the ex-
haust gas flow channel from the oxidant flow
channel.

The fuel cell module according to any one of claims
1 to 4, wherein

the power generating unitincludes at least two of the
cell stacks that are disposed in a direction parallel
to the power generating unit arrangement surface
and perpendicular to a connection direction of the
cells, and

an oxidant supply component that supplies the oxi-
dant to the cell stacks is disposed in a gap between
the at least two cell stacks.



EP 2 677 584 A1

Fig.1

1

\

31
13B(13)

r«)H

13A(13)

12A(12)\ I 'J/28125(12)/6
23
[/

o )
13C(13)—fx (}EG 9 2 m +—13D(13)
A

s A T\ 1 A——111
12C(12)f—= ~~-12D(12)
16— 3 — |17
214—144b Ji HG 46bf—f 22
26— _h' 27
OX | , OX
13E(13) \4“(_{: A Z A }58//13;:(13)
44(40)- 1 y, ’ ﬁ»—%«m
42(40)- s -43(41)
16a }-‘7* [———*:—C_; ‘—\——J ~17a
| | =

) ) l (
60  12E(12) 7 12F(12) \29
D3 1 32

_]LDZ



EP 2 677 584 A1

oml/H Ve vz w

(z1)dz1'3z) 6¢

| -

L —— /

eglL —
(0t) Pr——

SF

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

/ *

7 j
€C \ X0 / (zi)gelL'vel
(eL)gelL'vel

1d

€d

13



EP 2 677 584 A1

—(0v)2v
~~1Z

~9¢

¢ b4

14



EP 2 677 584 A1

Fig.4

(a)

42

21

(b)

15

42

16



Fig.5
200

.
\

l——~>VI

. 13A(13)

EP 2 677 584 A1

1
13B(13)

28 6

/1%8(12)/

L

OX- ‘ ; &/T
13C(13)—f~ mNEG g 2 m A4—13D(13)
A

BVI AW | 41 1144
12c(12)4—1~ 2 ~A~_112D(12)
164—1 FRRVARN 117
211—144b m HG% 46b 122
gl W for
OX- | , _OX
47 48
135(13)\\:;?“ >l 4 /7 A «*{/43{—‘(13)
44(40) - g( ) * \i‘\wzte(m)
42(40) v s -43(41)
16a- Lj» +;—J ~17a

\ l | 24
{
(
12E(12) 7 12F(12)
Lo 32

16



EP 2 677 584 A1

ze
oa{] |V h
/ﬂ (z1)4z1'3Z1

Ld

ed

——

|G—4~
(Op)pr—i

EQ —

e

| AAOO0000OOOOOOOOOOOOOOOOOOOOOOMW
Y —

! T
Pl \
sk avy

O3+

Cb N N L _
N o e N e SN

mm\

7 |
€e \ X0 / (zV)azL'vel
8¢ L€ (cr)gel'vel

002

9'614

17



EP 2 677 584 A1

ee—

AW

T

8¢

LE

.Bi4

18



Fig.8
300

\

12A(12)

EP 2 677 584 A1

X 31

13A(13) 13B(13)

\23

\M/ /1/2,8“@/

o {2 )
13C(13)—1~ £ ] g 2 A4—13D(13)
2147 \11a A/ 11a ”‘\“ﬁ
12C(12) A 11 12D(12)
164 /47 3 48« 117
13E(13)- N e e E k)
44(40)- LG L —146(41)
42(40) } ~432(z_}1)
26— - .
OX” "44b 46b N\x ; ”\“OX

Z 7 48
13E(13 | AR e sk
44(40) i/ = ) ‘ =46
42(40)- -43(41)
N s L
16a y 4 \ ~17a
l / 24
12E(12) W 12F(12)
i__} \
D3 = 32

er

19



EP 2 677 584 A1

43
o34

CARErAR=4)

N

(e1)gel'veL

,
(zLgzl'vel /

Ld

00€

6614

20



EP 2 677 584 A1

Fig.10

400

\\

13A(13)

23

EGH— | 22
13C(13) —t~ i — | | = l A4~—13D(13)
211 — 11a 11a” | "1 1102
164—1 4J l | =117
/»QW/"”‘* =9 ‘“i””
12C(12)- l %} - |3l ~12§)7(12)
26— ! A ] .
oxw%;w i <——-§<J<<~v0x
na sy :/"*'HSG 'y 48
621 U 62
13E(13) V18 377 [T7—38 v 13F(13)
44(40) 42(40) ) /4 AHG43(4) N 4g(a1)
{ 18~ }

4 b
\ =
12E(12) i 12F(12)

D3

_}_)Dz

21




EP 2 677 584 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2012/053869

A. CLASSIFICATION OF SUBJECT MATTER
HOIM8/04(2006.01)1, HO0IM8/12(2006.01)n

According to International Patent Classification (IPC) or to both national

classification and IPC

B. FIELDS SEARCHED

HO1M8/04, HO1M8/12

Minimum documentation searched (classification system followed by classification symbols)

1922-1996
1971-2012

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2012
1994-2012

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2009-205806 A (Kyocera Corp.), 1-5
10 September 2009 (10.09.2009),
paragraphs [0032], [0037] to [0038], [0041],
[0074]; fig. 1, 3
(Family: none)
Y JP 2008-66127 A (Kyocera Corp.), 1-5
21 March 2008 (21.03.2008),
paragraphs [0008], [0031], [0035], [0040]; fig.
3, 4, 6
(Family: none)
Y JP 2010-238430 A (Aisin Seiki Co., Ltd.), 3-5
21 October 2010 (21.10.2010),
paragraphs [0020], [0021], [0028]; fig. 1 to 3
(Family: none)

Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

ag

document member of the same patent family

Date of the actual completion of the international search
13 April, 2012 (13.04.12)

Date of mailing of the international search report
24 April, 2012 (24.04.12)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)

22




EP 2 677 584 A1

INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2012/053869

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y JP 2002-343407 A (Mitsubishi Materials Corp.), 3-5
29 November 2002 (29.11.2002),
paragraph [0023]; fig. 1, 2

& US 2003/0134174 Al & US 2009/0130522 Al
& EP 1347528 Al & WO 2002/054519 Al
& CA 2408041 A & CN 1406400 A
Y JP 4-294068 A (NGK Insulators, Ltd.), 5

19 October 1992 (19.10.1992),

claim 1; paragraphs [0007], [0015]; fig. 1
& US 5336569 A & EP 505184 Al

& DE 69220400 T & CA 2063482 Al

Form PCT/ISA/210 (continuation of second sheet) (July 2009)

23



EP 2 677 584 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP 2010044990 A [0003]  JP 2010238430 A [0003]

24



	bibliography
	description
	claims
	drawings
	search report

